Identification of ligands from natural products as inhibitors of glutathione S-transferases using enzyme immobilized mesoporous magnetic beads with high-performance liquid chromatography plus quadrupole time-of-flight mass spectrometry and molecular docking.
Multidrug resistance is recognized as one of the main reasons leading to the failure of chemotherapy. Studies have shown that glutathione S-transferase inhibitors could be regarded as multidrug resistance reversal agents. Herein, a method of applying enzyme immobilization, molecular docking, and high-performance liquid chromatography coupled with quadrupole time-of-flight mass spectrometry was employed to screen glutathione S-transferase inhibitors from natural products. Magnetic mesoporous silica microspheres were synthesized and modified with a poly(dopamine) layer, which has a large quantity of amino, enabling further non-covalent binding with glutathione S-transferase. Moreover, the immobilization conditions, namely, potential of hydrogen, catalase concentration, reaction temperature and reaction time, were optimized. In total, six potential compounds were isolated and identified from Perilla frutescens (L.) Britt leaves and green tea and molecular docking was applied to identify the binding site. Rosmarinic acid, (-)-epigallocatechin-3-O-gallate and (-)-epicatechin-3-gallate showed higher binding affinity than the compounds, and their half maximal inhibitory concentration values were further determined. The results suggested that this proposed method was effective and convenient for identifying glutathione S-transferase inhibitors from natural products.